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Abstract 
The main aim of this paper is to present basic characteristics of CreditMetrics model and its model application. The importance 
of accurate credit risk quantification is growing nowadays in global economy just like in local economies. CreditMetrics 
approach is designed to measure the risk of credit loss caused by changes in the creditworthiness of borrowers. Loss does not 
occur only in the case of counterparty's default, but also upon its transition into worse rating category. The output of this model, 
however, is the entire distribution function of portfolio value. We will present application of this method for single bond.  For 
this purpose we will use analytical method. We will use methods of formal logic such as: analysis, synthesis, deduction and 
comparison. The result will be comprehensive overview of CreditMetrics results under the conditions of local economy. We will 
also mention test results of various renowned agencies, which reflect the accuracy of this model. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of Academic World Research and Education Center. 
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1. Introduction 
CreditMetrics model is used to analyze and manage credit risk of investment instruments portfolio, unlike other 
models which are more specialized in the analysis of credit risk of individual investment instruments respectively 
credit risk of individual companies. 
According to Adamko, Kliestik, Birtus (2014): Analysis of the entire portfolio is based on an assessment of the 
credit risk of individual instruments and subsequently applied to the portfolio by taking into account the cross-
correlation of bonds. The model was created by the JP Morgan bank back in 1997. Since 1999, it became part of the 
credit risk management for almost all major banks. CreditMetrics model is constantly being developed and improved 
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since its creation to become as flexible as possible to respond to market developments and regulatory requirements. 
This model belongs into category of market-to-market models, because it estimates default of the issuer on the basis 
of the rating changes. In practice, this model can be applied to comprehensive ranges composed of various 
investment instruments and not just on the bonds. According to Jaros et.al.(2014) development of each financial 
model play important role in turbulent global economy. 
The structure of CreditMetrics model, consists of four parts. The first is called Value at Risk due to Credit and is 
an essential part of this model along with the second part Portfolio Value at Risk Due to Credit. The third part 
Correlations and fourth one Exposures are supporting ones. Together they reflect the risk of entire portfolio. It uses 
up-down approach, as it begins with quantification of the individual bonds risk and subsequently quantifies the risk 
of the entire portfolio. As it can be seen in the figure, first part of the three steps downs the risk of an individual 
bond by using standard deviation and percentiles. The second, third and fourth part are used to identify the credit 
risk of the portfolio as a whole. Part Three – correlation takes into account the cross-correlation values of the current 
bond prices. The aim for investors should be to diversify comprehensive ranges, that is, with the increasing number 
of bonds it should decrease the risk of the portfolio. Part Four - exposure - is particularly important for analyzing the 
credit risk of those instruments whose value has a high sensitivity to changes in market variables such as exchange 
rate or interest rate. Misankova et.al.(2014) wrote that good example are swaps. It is thanks to this part that 
CreditMetrics model is applicable in number of financial instruments and not just bonds.  
This model works with a wide range of input data. The basic features are ratings of individual components of 
the portfolio and the migration matrix. Complex data is available for limited application of this model in a broad 
spectrum. 
Credit Metrics aim is to determine the volatility of the value of a single bond or portfolio during the followed 
period of time with the help of standard deviation and to express credit risk in this way. The volatility in prices is 
caused by possible default or change in the rating. This means that the model has advantage, because it considers 
credit risk to be caused not only by default, but also by the risk of changes in the price of the financial instrument 
(bond) due to changes in the rating. It is also based on the assumption of a different distribution of market yields on 
credit.† 
2.  Credit Metrics method of calculating bond risk 
The credit risk calculation of single bond is divided into four basic steps. The following calculation steps can 
be lividly seen in figure 1: 
 
1. The bond rating and probability transition matrix. 
2. Seniority bond, from which default rates were derived, respectively recovery rate. 
3. The calculation of the bond present value for each rating category by forward curves with different credit spreads 
for each rating category. 
4. The probability distribution of the current values of bond prices, from which were subsequently derived values of 
bond volatility expressed by using standard deviations or percentiles. Volatility of bond present value expresses 
credit risk of the bond. 
 
This is followed by the calculation of credit risk itself with the use of procedure described in technical 
document model Credit Metrics published by RiskMetrics Group along with the fact that we use custom parameters 
of bonds and the document only covers the procedure. Credit Metrics model uses two calculation methods: 
 
x analytical method 
x Monte Carlo simulation, which, is used to estimate amount of needed economic capital while using the 
VaR method. 
 
 
 
† Risk Metrics – Tecgnical document - https://www.msci.com/resources/technical_documentation/CMTD1.pdf   
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       In this paper we wil use the analytical method. We will consider a bond with a maturity of four years with an 
initial rating of BBB, and the nominal value (RCV) $ 100, senior category "unsecured", which pays an annual 
coupon of 7% of JV ($ 7). Transitive matrix over the one year period is shown in table 1. 
 
Table 1. Probabilities of changes from BBB rating over next year, according to S & P's in the case of 5 year bond 
Rating Rating probability 
AAA 0,02 % 
AA 0,33 % 
A 5,95 % 
BBB 86,93 % 
BB 5,30 % 
B 1,17 % 
CCC 0,12 % 
Default 0,18 % 
Sum 100 % 
3. Seniority of bond and its recovery rate 
Recovery rate and consequently the residual value of the bond in the event of default depends on bond seniority 
(debt). Each value shows recovery rates for different levels of seniority bond derived from the study of historical 
data interdependence of recovery rates on seniority (subordination). The second column of the table shows the 
average observed values of recovery rates depending on the seniority of the bond and the third column shows the 
standard deviation of these values. 
 
Table 2. Recovery rate depending on the seniority of the bond as percentage of the nominal value 
Seniority class Mean  Standard deviation 
Senior secured 53,80 % 26,86 % 
Senior unsecured 51,13 % 25,45 % 
Senior subordinated 38,52 % 23,81 % 
Subordinated 32,74 % 20,18 % 
Junior suboridnated 17,09 % 10,90 % 
 
For our bond – seniority unsecured is recovery rate 51,13%. It means that from 100 $ nominal value, only 51,3 $ 
will be paid in the case of default. 
 
In the table 3 of the document referred to CreditMetrics, we can see one-year forward interest rates for each 
rating category. These rates are calculated from spot interest rates and serve as a discount factor for calculating the 
present value of cash flows deriving from the bond at the end of the year depending on which rating category at the 
end of the bond is located. BBB rating reflects that estimated spot rate at the end of the year is 4.67%. Naturally, to 
credit rating, the worse category is, the higher is the forward rate, the higher is the credit spread. 
 
Table 3. One-year forward yield curve by rating category given in percentage 
Category Year 1 Year 2 Year 3 Year 4 
AAA 3,60 % 4,17 % 4,73 % 5,12 % 
AA 3,65 % 4,22 % 4,78 % 5,17 % 
A 3,72 % 4,32 % 4,93 % 5,32 % 
BBB 4,10 % 4,67 % 5,25 % 5,63 % 
BB 5,55 % 6,02 % 6,78 % 7,27 % 
B 6,05 % 7,02 % 8,03 % 8,52 % 
CCC 15,05 % 15,02 % 14,03 % 13,52 % 
4. The calculation of the bond present value for each rating category by the end of year 
Considering our bond with an initial rating of BBB, with a maturity of 4 years, the nominal value of $ 100 and a 
coupon payment of 7% of JV, ie $ 7. Next step is the calculation of present value by the end of the year. We made so 
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that we discounted coupon payments in the amount of $ 7, which will run for three years and the remaining nominal 
value of $ 100. Then we get to the end of the bond maturity, ie, at the end of three years. 
 
When the net present value calculated with the use of above procedure with the addition of coupon value during 
this period, the resulting value of a bond will be equal to the last column in Table. 4. From the table we can see that 
the less risky bond is, the higher rating it has, the lower is forward rate during discounting and the higher is his 
present value. We can further see from the table that in the case when the bond rating improves at the end of the 
year, it also increases its present value. In the case that the rating of bond at the end of year deteriorates, it also 
decreases its present value. In the case of default the bond value is determined on the basis of its recovery rate i.e. 
51.3% from JV that is $ 51.3. 
 
Table 4. The present value of the bond at the end of year 1 for each rating category 
 Forward interest rate for each rating category Coupon at 
the end of 
the 1st 
year 
The present 
value of the bond 
at the end of the 
1st year 
The present 
value of the bond 
at the end of the 
1st year sum 
Rating 
category by 
the end of the 
year 
1 year 2 year 3 year 4 year    
AAA 0,0360 0,0417 0,0473 0,0512 7 106,3549 113,3549 
AA 0,0365 0,0422 0,0478 0,0517 7 106,2122 113,2122 
A 0,0372 0,0432 0,0493 0,0532 7 105,7969 112,7969 
BBB 0,0410 0,0467 0,0525 0,0563 7 104,8872 111,8872 
BB 0,0555 0,0602 0,0678 0,0727 7 100,7444 107,7444 
B 0,0605 0,0702 0,0803 0,0852 7 97,5818 104,5818 
CCC 0,1505 0,1502 0,1403 0,1352 7 83,5404 90,5404 
Default      51,3 51,3 
 
 
Credit risk is determined by the volatility of the SV bond, depending on the rating categories and the likelihood 
of entry into these ratings by standard deviation. Accordng to Kliestik, Lyakin, Valaskova.(2014) is the logic of 
CreditMetrics model based on the general assumption used in financial theory and that the more the SH bond 
scattered, so the more risky bond (standard deviation of a higher value). 
 
Table 5. Calculation of bond standard deviation 
Rating Price (P) X Average(X) 
  
P-X (P-X)2 Standard 
deviation 
σ 
Standard deviation 
σ´ of default 
recovery rate 
AAA 113,3549 0,0002 0,0227 1,8486 0,0014  0 
AA 113,2122 0,0033 0,3736 1,7059 0,0192  0 
A 112,7969 0,0595 6,7114 1,2906 0,1982  0 
BBB 111,8872 0,8693 97,2635 0,3809 0,2523  0 
BB 107,7444 0,0530 5,7105 -3,7619 1,5000  0 
B 104,5818 0,0117 1,2236 -6,9245 1,1220  0 
CCC 90,5404 0,0012 0,1086 -20,9659 1,0550  0 
Default 51,3 0,0018 0,0923 -60,2063 13,0492  25,45 
Sum   111,5063  17,1973 4,1470  
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Standard deviation measures the dispersion around the average value of the bond and expresses absolute value of 
the credit risk, which is $ 4.147. Thought we cannot forget that in the case of default we assumed recovery rate of 
51.13%, and it has standard deviation 25.45. This value reflects relatively large uncertainty of 51.13% repayment 
from bond nominal value in the case of default. This uncertainty is appropriate to involve in the calculation of credit 
tisk. We calculate it as follows: 
 
ߪ ൌ ξሺሺͷͳǡ͵ ൅ ʹ כ ʹͷǡͶͷሻ െ ͳͳͳǡͺͺ͹ʹሻሻଶ כ ͲǡͲͲͳͺ ൌ ૝ǡ ૟૝૚ 
 
The value of credit risk is in this case bigger and equal to $ 4.641. If we would like to express uncertainty of 
values for each rating category, than we would have to express uncertainty by σ in the last column of the table and 
calculate with the use of equation above. 
5. Conclusion of CreditMetrics model 
In this final chapter we will summarize several pros and cons of CreditMetrics model. 
Pros: 
x This model is one of the few which is able to determine the credit risk of entire portfolio 
x Realistic concept of credit risk as it takes into account not only default, but also deterioration in the rating 
x The portfolio can be assembled from various types of financial instruments and not just from bonds. 
Cons: 
x It is difficult to acquire input data (rating of financial instruments, the transition matrix, the recovery rate) 
x transition matrix and the recovery rate take into account only the seniority of the instrument. However it 
does not take into account, other factors that may also affect the rating migration like industry. 
x transition matrix is constructed on the basis of empirical observation of historical events. Model is based on 
past events to predict the future, resp. based on the assumption that the past will be repeated. 
x It is necessary to determine the correlation between different components in the portfolio. 
x It is complicated calculation for portfolio which consists of two or more financial instruments. 
x Due to input data requirements is model applicable only in major developed capital markets. 
 
     Valaskova (2014) says that CreditMetrics model sees the risk of volatility in the portfolio as opposed to the 
Merton model, respectively KMV model. These two see the credit risk in the assets value volatility. Volatility of the 
portfolio value is caused by default possibility or the possibility of change in rating category.  
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